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ʂ.ɺ. ɺʓɹʆʈʅɸʗ 

 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʠʪʘʥʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʠ,  

ʋʩʪʴʠʥʩʢʠʡ ʧʨ., 2/14ʩ1, ʛ. ʄʦʩʢʚʘ, 109240, ʈʦʩʩʠʷ
  

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ 

ʨʘʙʦʪʝ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ (ʢʨʘʡʥʠʭ) ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ 

ʪʨʘʢʪʦʚʢʠ ʧʨʦʪʦʢʦʣʦʚ ʩʦʩʪʘʚʘ ʪʝʣʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʠ 

ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʦʢʩʝʨʳ ï ʯʣʝʥʳ ʤʦʣʦʜʝʞʥʦʡ ʠ ʚʟʨʦʩʣʦʡ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʙʦʨʥʳʭ ʢʦʤʘʥʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʪʨʝʤ ʚʝʩʦʚʳʤ ʢʘʪʝʛʦʨʠʷʤ (ʜʦ 

52-ʭ ʢʛ, n=21; ʜʦ 69-ʪʠ ʢʛ, n=33; ʩʚʳʰʝ 91-ʛʦ ʢʛ, n=15). ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ MS Excel 2007. ʇʨʦʚʝʨʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ 

ʦʮʝʥʠʚʘʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ (p<0,05). ʎʝʥʪʠʣʴʥʳʝ ʢʘʨʪʠʥʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʢ 

ʮʝʥʪʠʣʴʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ɸɺʉ-01 ʄʝʜʘʩʩ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋ ʙʦʢʩʝʨʦʚ ʜʦ 52-ʭ ʢʛ ʤʥʦʛʠʝ ʠʟ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ  ʧʘʨʘʤʝʪʨʦʚ  ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ 3-10-25 ʮʝʥʪʠʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʩʚʳʰʝ 91-ʛʦ 

ʢʛ ʤʥʦʛʠʝ ʠʟ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  ʧʘʨʘʤʝʪʨʦʚ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝ  75-90-97 ʮʝʥʪʠʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ. ʆʪ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʥʦʨʤʳ ɻʪʠ ʛʨʫʧʧʳ ʙʦʢʩʝʨʦʚ ʦʪʣʠʯʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʘʟʦʚʦʛʦ ʫʛʣʘ, 

ʜʦʣʠ ʘʢʪʠʚʥʦʡ ʢʣʝʪʦʯʥʦʡ ʤʘʩʩʳ ʠ ʫʜʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʮʝʥʪʠʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ ʚʳʰʝ 75, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʭ ʢ ʩʧʦʨʪʩʤʝʥʘʤ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɺʳʚʦʜʳ.  

ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʢʨʘʡʥʠʭ ʚʝʩʦ-

ʚʳʭ ʢʘʪʝʛʦʨʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʨʘʢʪʦʚʢʠ ʧʨʦʪʦʢʦʣʦʚ ʩʦʩʪʘʚʘ ʪʝʣʘ. ʇʨʠ ʦʪʥʝʩʝʥʠʠ ʙʦʢʩʝʨʘ ʢ 

ʦʜʥʦʡ ʠʟ ʢʨʘʡʥʠʭ ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ (ʜʦ 52-ʭ ʢʛ ʠʣʠ ʩʚʳʰʝ 91-ʛʦ ʢʛ), ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʮʝʥʪʠʣʴʥʦʡ ʢʘʨʪʠʥʝ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʦʡ ʚʝʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ. ʉʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʘʟʦʚʦʛʦ ʫʛʣʘ, ʜʦʣʠ ʘʢʪʠʚʥʦʡ ʢʣʝʪʦʯ-

ʥʦʡ ʤʘʩʩʳ ʠ ʫʜʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʪ.ʢ. ʠʤʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʝʩʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝ 

75 ʮʝʥʪʠʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʙʦʢʩʝʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ,  ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʢ-

ʩʝʨʘʤʠ ʚʳʩʦʢʠʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʦʢʩʝʨʳ, ʢʨʘʡʥʠʝ ʚʝʩʦʚʳʝ ʢʘʪʝʛʦʨʠʠ, ʘʥʪʨʦʧʦʤʝʪ-

ʨʠʷ, ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʷ, ʮʝʥʪʠʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ. 
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Abstract. Purpose of the study is to identify the main points to be considered when working with athletes 

of light and heavy (i. e. extremely heavy) weight categories in order to avoid incorrect interpretation of body 

composition protocols. Materials and methods of research. Highly qualified boxers who are the members of 

youth and adult national teams of the Russian Federation belonging to three weight categories (up to 52 kg, 

n=21; up to 69 kg, n=33; over 91 kg, n=15) were examined by anthropometry and bioimpedancemetry methods. 

Data processing was performed using MS Excel 2007 programme. The reliability of the difference between the 

median values of the studied signs was assessed by Student's t-criterion (p<0.05). Centile patterns and belonging 

of indicators to centile intervals were exported from the software of ABC-01 Medass bioimpedance analyser. 

Results of the study. In boxers up to 52 kg, many of the median values of morphological parameters are below 

3-10-25 centile intervals. In athletes over 91 kg, many of the median values of morphological parameters are 

above 75-90-97 centile intervals. These groups of boxers are distinguished from the population norm by the in-

dices of phase angle, active cell mass fraction and specific value of basic metabolism, which are above 75 in 

centile intervals, which indicates that they belong to the athletes of high qualification. Conclusions.  The main 

points that should be taken into account when working with athletes of extreme weight categories to avoid incor-
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rect interpretation of body composition protocols have been revealed. When assigning a boxer to one of the ex-

treme weight categories (up to 52 kg or over 91 kg), it is necessary to take into account the peculiarities of distri-

bution of morphological indices median values of on the centile pattern for a particular weight category. Atten-

tion should be paid to the phase angle indices, the proportion of active cell mass and the specific value of basic 

metabolism, as these indices, being above the 75th centile interval, are predictors of belonging to the group of 

highly skilled boxers. The results presented in this publication can be useful when working with highly qualified 

boxers of light and heavy weight categories. 

Key words: highly qualified boxers, extreme weight categories, anthropometry, bioimpedancemetry, cen-

tile intervals. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʥʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʦʤʘʪʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʦʢʩʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ 8-ʤʠ ʚʝʩʦʚʳʤ ʢʘʪʝʛʦʨʠʷʤ (ɺʂ) [1, 2]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ  

ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʚʩʝʭ 8-ʤʠ ɺʂ. ʆʜʥʘʢʦ, ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ  ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʌʈ) ʩʧʦʨʪʩʤʝʥʦʚ 

ʢʨʘʡʥʠʭ ɺʂ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʭ ʌʈ, ʪ.ʢ. ʩʧʦʨʪʩʤʝʥʳ 

ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ɺʂ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ  ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ ʧʨʠ ʦʮʝʥʢʠ ʤʝʪʦʜʦʤ ʮʝʥʪʠʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ (ʮ.ʠ.) ʠʭ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ 3 ʠ 25 ʮ.ʠ. ʠʣʠ ʚʳʰʝ 75 ʠ 93 ʮ.ʠ., ʯʪʦ ʦʰʠ-

ʙʦʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʢʘʢ ʧʦʥʠʞʝʥʥʳʡ/ʥʠʟʢʠʡ/ʦʯʝʥʴ ʥʠʟʢʠʡ ʠʣʠ ʧʦʚʳʰʝʥʥʳʡ/ʚʳʩʦʢʠʡ/ʦʯʝʥʴ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʌʈ ʠʟ-ʟʘ ʥʝʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʠʣʠ ʠʟʙʳʪʢʘ ʦʙʱʝʡ, ʞʠʨʦʚʦʡ ʠ ʤʳʰʝʯ-

ʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʦʮʝʥʢʝ ʣʘʙʠʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʣʘ, ʘ ʪʘʢ ʞʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟ-

ʤʝʨʦʚ ʪʝʣʘ [3]. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʨʘʢʪʦʚʢʠ ʧʨʦʪʦʢʦʣʦʚ ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘ (ɹʀ ʘʥʘʣʠʟʘ), ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ɺʂ 52 ʠ ɺʂ 91+, ʥʘ ʮʝʥʪʠʣʴʥʦʡ ʢʘʨʪʠʥʝ, ʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ɺʂ 69.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩʦ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ (ʢʨʘʡʥʠʭ) ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʨʘʢʪʦʚʢʠ 

ʧʨʦʪʦʢʦʣʦʚ ʩʦʩʪʘʚʘ ʪʝʣʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʥɹʳʭ ʩʙʦʨʦʚ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʦʢʩʝʨʳ ï ʯʣʝʥʳ ʤʦʣʦʜʝʞʥʦʡ ʠ ʚʟʨʦʩʣʦʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʙʦʨ-

ʥʳʭ ʢʦʤʘʥʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1, 2]. ɺʩʝ ʙʦʢʩʝʨʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 8 ɺʂ. ɺ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʦʪʦ-

ʙʨʘʥʳ ʜʘʥʥʳʝ 3-ʭ ɺʂ ï ʜʚʫʭ ʢʨʘʡʥʠʭ (ʜʦ 52-ʭ ʢʛ ï ɺʂ 52, n=21; ʩʚʳʰʝ 91-ʛʦ ʢʛ ï ɺʂ 91+, n=15) ʠ ʦʜʥʦʡ 

ʩʨʝʜʥʝʡ (ʜʦ 69-ʪʠ ʢʛ ï ɺʂ 69, n=33). ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʢʦʤʠ-

ʪʝʪʘ ʧʦ ʵʪʠʢʝ ʌɻɹʋʅ çʌʀʎ ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫʪʨʦʤ, ʥʘʪʦʱʘʢ, ʧʝʨʝʜ 

ʪʨʝʥʠʨʦʚʢʦʡ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [6]. ɹʠʦʠʤʧʝʜʘʥʩ-

ʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʩʪʘʚʘ ʪʝʣʘ ʠ ʚʦʜʥʳʭ ʩʝʢʪʦʨʦʚ ʦʨʛʘʥʠʟʤʘ ɸɺʉ-01 

(ʆʆʆ ʅʊʎ çʄɽɼɸʉʉè, ʈʦʩʩʠʷ) [4].  

ʄʝʪʦʜʦʤ ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʪʝʣʘ (ɼʊ, ʩʤ), ʤʘʩʩʫ ʪʝʣʘ (ʄʊ, ʢʛ), ʦʙʭʚʘʪ ʪʘʣʠʠ (ʆʊ, 

ʩʤ) ʠ ʦʙʭʚʘʪ ʙʝʜʝʨ (ʆɹ, ʩʤ); ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ: ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ, 

ʢʛ/ʢʚ.ʤ) ʠ ʠʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ ʦʙʭʚʘʪʘ ʪʘʣʠʠ ʢ ʦʙʭʚʘʪʫ ʙʝʜʝʨ (ʀʊɹ). ʉ ʧʦʤʦʱʴʶ ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘ-

ʣʠʟʘʪʦʨʘ ʧʦʣʫʯʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʬʘʟʦʚʳʡ ʫʛʦʣ (ʌʋ, ʛʨʘʜ), ʞʠʨʦʚʘʷ ʤʘʩʩʘ ʪʝʣʘ  (ɾʄʊ, ʢʛ), ʜʦʣʷ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʦʪ 

ʄʊ (ʜʦʣʷ ɾʄʊ, %), ʪʦʱʘʷ ʤʘʩʩʘ ʪʝʣʘ  (ʊʄʊ, ʢʛ), ʘʢʪʠʚʥʘʷ ʢʣʝʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ɸʂʄ, ʢʛ), ʜʦʣʷ ʘʢ-

ʪʠʚʥʦʡ ʢʣʝʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʦʪ ʊʄʊ (ʜʦʣʷ ɸʂʄ, % ʦʪ ʊʄʊ), ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ʉʄʄ, 

ʢʛ), ʜʦʣʷ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʦʪ ʊʄʊ (ʜʦʣʷ ʉʄʄ, % ʦʪ ʊʄʊ), ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ (ɺʆʆ, 

ʢʢʘʣ/ʩʫʪ.), ʦʩʥʦʚʥʦʡ ʦʙʤʝʥ ʥʝ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʪʝʣʘ (ɺʆʆʫʜ, ʢʢʘʣ/ʢʚ.ʤ/ʩʫʪ), ʦʙʱʘʷ ʚʦʜʘ ʦʨʛʘʥʠʟʤʘ 

(ʆɺʆ, ʢʛ), ʚʥʝʢʣʝʪʦʯʥʘʷ ʚʦʜʘ (ɺʥʝʢɺ, ʢʛ), ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʚʦʜʘ (ɺʥʫʢɺ, ʢʛ). 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ MS Excel 2007. ʇʨʦʚʝʨʢʫ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ 

(p<0,05). ʎʝʥʪʠʣʴʥʳʝ ʢʘʨʪʠʥʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʮʝʥʪʠʣʴʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ 

ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɹʀ ʘʥʘʣʠʟʘʪʦʨʘ ɸɺʉ-01 ʄʝʜʘʩʩ. 

ʈʝʟʫʣʴʪʘʪʳ  ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʄʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʙʦʢʩʝʨʦʚ ʪʨʝʭ ɺʂ 

(57, 69 ʠ 91+), ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʛʨʘʬʝ çʥʦʨʤʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʤʝʨʷʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ ʫ ʤʫʞʯʠʥ 21 ʛʦʜʘ ʠ ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʚ 50 ʮ.ʠ. [5]. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʣʠʯʠʡ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ɺʂ 57, 69 ʠ 91+ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʛʨʘʬʳ çʥʦʨʤʘè. 

 

 

 




